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MOTICES * 

.pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



.AIMS 



:iaim(s)] 

!laim 1] The polarization beam splitter array characterized by having adjoined in the direction parallel to the 
flective direction of the aforementioned s-polarized light light, and having arranged two or more polarization beam 
litters in which the polarization separation side which divides unfixed polarization light into the p-polarized light 
;ht which is two linearly polarized light light light and the polarization direction cross at right angles mutually, and s- 
ilarized light light was formed so that the aforementioned polarization separation side may intersect perpendicularly 
utually. 
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ETAILED DESCRIPTION 



etailed Description of the Invention] 
301] 

idustrial Application] this invention relates to the polarization beam splitter array which obtains linearly polarized 

Jit light from unfixed polarization light. 

302] 

escription of the Prior Art] There is a thing using linearly polarized light light in the equipment of the device which 
ss polarization light, and others. An example using linearly polarized light light of equipment is a projected type 
uid crystal display which carries out expansion projection of the display image of TN (Twisted Nematic) liquid 
/stal display element on a screen using the light source and a projector lens. 

303] Conventionally, when using a halogen lamp, a xenon lamp, a metal halide lamp, etc. as the light source in such 
uipment, the light generated from those light sources is unfixed polarization light, therefore polarizers, such as a 
larizing plate and a polarization beam splitter, are used for obtaining linearly polarized light light. 
304] 

roblem(s) to be Solved by the Invention] However, since the permeability of a polarizing plate is 50% or less when 
ing the conventional polarizing plate for a projected type liquid crystal display, a projection screen will become dark, 
the light source with high brightness is used in order to make a projection screen bright, the light absorbed with the 
larizing plate will change to heat, and the temperature of a polarizing plate will become very high. A polarizing plate 
inufactures a polarization film by carrying out orientation of the iodine etc. to a polyvinyl alcohol film, and making it 
ck to it, since it is the structure which pasted up sheets plastic, such as a triacetate and an acrylic, on the screen for 
Section, thermal resistance is weak, and a performance deteriorates by the temperature rise. Therefore, if the light 
urce with high brightness is used, a polarizing plate will deteriorate with heat and degree of polarization will fall, 
hen the degree of polarization of a polarizing plate falls, the contrast of a projection screen becomes low and there is 
)roblem that quality of image is spoiled remarkably. 

305] On the other hand, a polarization beam splitter is the structure which carried out the coat of the semipermeable 
smbrane which becomes one slant face of two rectangular prisms from a dielectric multilayer, and joined slant-face 
tirety, and separates the transmitted light and the reflected light on a slant face as two linearly polarized light light 
;ht and the polarization direction cross at right angles mutually. The quality of the materials are glass and a dielectric 
iltilayer, and such a polarization beam splitter is excellent in thermal resistance. Moreover, since light is hardly 
sorbed, even if it uses the high power light source, a performance does not deteriorate. However, since the diameter 
the incident-light bunch from the light source is large when using it for a projected type liquid crystal display, it is 
cessary to use the polarization beam splitter of big size. Therefore, since optical system becomes large and a weight 
;o becomes heavy, small [ of a projection device ] and lightweight-ization become difficult. Moreover, cost starts that 
ge and homogeneous glass material comes to hand, and the problem of an equipment increase in cost is also 
oduced. 

006] The purpose of this invention is to offer the polarization beam splitter array which can be used as a polarizer 
oich a performance does not deteriorate even if it irradiates a very strong light, and has an effect in miniaturization 
>f a projection device ], lightweight-izing, and low-cost-ization. 
007] 

leans for Solving the Problem] In order to attain the above-mentioned purpose, it carries out that adjoined in the 
rection parallel to the reflective direction of the aforementioned s-polarized light light, and the polarization beam 
litter array of this invention has arranged two or more polarization beam splitters in which the polarization separation 
ie which divides unfixed polarization light into the p-polarized light light which is two linearly polarized light light 
;ht and the polarization direction cross at right angles mutually, and s-polarized light light was formed so that the 
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>rementioned polarization separation side may intersect perpendicularly mutually as the feature. 
)08] 

unction] According to the above-mentioned composition of this invention, in the polarization separation side formed 
the polarization beam splitter, the unfixed polarization light which carried out incidence to the polarization beam 
litter array penetrates the light of a p-polarized light component as it is, and the light of an s-polarized light 
mponent is divided into two linearly polarized light light light and the polarization direction cross at right angles 
ltually by being reflected. P-polarized light light penetrates a polarization beam splitter array, and turns into 
tgoing radiation light. On the other hand, incidence of the reflected s-polarized light light is carried out to an 
joining polarization beam splitter, and it is reflected in respect of the polarization separation again formed in the 
larization beam splitter. Here, since the polarization separation side of adjoining polarization-beam-splitter entirety 
s at right angles mutually, outgoing radiation of the s-polarized light light is carried out to the direction of incidence 
d opposite direction of unfixed polarization light after all. By the optical path with an above-mentioned unfixed 
larization light which similarly carries out incidence to all the polarization beam splitters that constitute a 
larization beam splitter array, p-polarized light light will be penetrated as it is, s-polarized light light will be reflected 
the direction of incidence, and opposite direction, and a polarization beam splitter array acts as a polarizer. 
309] It becomes possible to be able to use the light source of high brightness and to make a projection screen bright, 
len such a polarization beam splitter array is excellent in thermal resistance and it uses it for a projected type liquid 
/stal display, since the quality of the material is glass compared with the conventional polarizing plate. Moreover, 
en if compared with the conventional polarization beam splitter, if two polarization beam splitters are arranged in the 
ape of an array, thickness and a weight will become half, and when using it for a projected type liquid crystal display 
thickness and a weight become 1/10 if ten more polarization beam splitters are arranged in the shape of an array, an 
cect is in small [ of a projection device ], and lightweight-ization, for example. 
310] 

xample] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is the 
rspective diagram of a polarization beam splitter array showing the example of this invention. 
311] The polarization separation sides 10-17 where this polarization beam splitter array 1 divides unfixed 
larization light into the p-polarized light light which is two linearly polarized light light light and the polarization 
rection cross at right angles mutually, and s-polarized light light consist of eight polarization beam splitters 2-9 
rmed, respectively, and they adjoin in the direction parallel to the direction which the s-polarized light light 27 
fleets, and are arranged. Moreover, the polarization separation sides 10-17 of the ****** polarization beam splitters 
9 are arranged so that it may intersect perpendicularly mutually, respectively. 

012] The polarization beam splitter array 1 according to this invention of composition of having been shown in 
awin g 1 explains the principle which acts as a polarizer using drawing 2 . Drawing 2 is the fragmentary sectional 
2w of the polarization beam splitter array 1 of drawing 1 , and is expanded near the polarization beam splitters 6 and 
In drawing 2 , the polarization separation sides 14 and 15 which divide unfixed polarization light into two linearly 
larized light light light and the polarization direction cross at right angles mutually are formed in the polarization 
am splitter 6 and the polarization beam splitter 7 at the angle of 45 degrees to incident lights 20 and 25, respectively, 
the incident lights 20 and 25 which are unfixed polarization light carry out incidence to the polarization separation 
ies 14 and 15, respectively, the p-polarized light light 21 and 26 will penetrate, and will reflect the s-polarized light 
;ht 22 and 27. A polarization beam splitter 6 and a polarization beam splitter 7 adjoin in the direction parallel to the 
Elective direction of the s-polarized light light 22 and 27, and they are arranged so that the polarization separation 
ie 14 and the polarization separation side 15 may intersect perpendicularly mutually. 

013] Here, if the incident light 20 which is unfixed polarization light carries out incidence to a polarization beam 
litter 6, it will open in the polarization separation side 14, and the p-polarized light light 21 penetrates, it will reflect 
d the s-polarized light light 22 will be divided into two linearly polarized light light. The p-polarized light light 21 
rries out outgoing radiation of the polarization beam splitter 6 as it is, and turns into the outgoing radiation light 23. 
i the other hand, incidence of the s-polarized light light 22 is carried out to the adjoining polarization beam splitter 7, 
the polarization separation side 1 5, it is reflected again, and outgoing radiation of it is carried out from a polarization 
:am splitter 7. Since the polarization separation side 14 and the polarization separation side 15 lie at right angles 
utually, the s-polarized light light 22 turns into an incident light 20 and the outgoing radiation light 24 spread to an 
>posite direction. If similarly the incident light 25 which is unfixed polarization light carries out incidence to a 
ilarization beam splitter 7, in the polarization separation side 15, the p-polarized light light 26 penetrates, it will 
fleet and the s-polarized light light 27 will be divided into two linearly polarized light light. The p-polarized light 
jht 26 carries out outgoing radiation of the polarization beam splitter 7 as it is, and turns into the outgoing radiation 
jht 28. On the other hand, incidence of the s-polarized light light 27 is carried out to the adjoining polarization beam 
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litter 6, in the polarization separation side 14, it is reflected again, and outgoing radiation of it is carried out from a 
larization beam splitter 6. Since the polarization separation side 14 and the polarization separation side 15 lie at right 
gles mutually, the s-polarized light light 27 turns into an incident light 25 and the outgoing radiation light 29 spread 
an opposite direction. Therefore, the polarization beam splitters 6 and 7 which constitute the polarization beam 
litter array 1 can penetrate the p-polarized light light 21 and 26, can divide the incident lights 20 and 25 which are 
fixed polarization light into the linearly polarized light light light and the polarization direction cross at right angles 
atually by reflecting the s-polarized light light 22 and 27 in the direction of incidence, and opposite direction, and act 
a polarizer. 

314] the Ming kana from the above explanation — like, it is that the polarization beam splitters 2 and 3 in drawing 1 , 
and 5, 8 and 9 penetrate p-polarized light light like polarization beam splitters 6 and 7, and it reflects s-polarized 
Jit light, and since unfixed polarization light is separable into two linearly polarized light light light and the 
larization direction cross at right angles mutually, the polarization beam splitter array 1 which consists of these eight 
larization beam splitters 2-9 acts as a polarizer 

31 5] The composition shown in drawing 1 shows an example of the mode in the case of using eight polarization 
am splitters 2-9, and explains it still more concretely about this hereafter. In drawing 1 , polarization beam splitters 
? are the structures which carried out the coat of the semipermeable membrane which becomes one slant face of two 
:tangular prisms from a dielectric multilayer, respectively, and joined slant-face entirety, and what has a performance 
lly separable into p-polarized light light and s-polarized light light to the unfixed polarization light of the wavelength 
a light field especially was used for them. The extinction ratio, i.e., the luminous-intensity ratio of the s-polarized 
Jit component of the p-polarized light component of the transmitted light, was 100:1 or more. The ****** 
larization beam splitters 2-9 are the adhesives which took adjustment of a refractive index so that the reflected light 
ght not arise in an interface, respectively, and are lamination ******. Although there is no operation whose portion 
adhesives separates polarization and light is not penetrated, the thickness is 100 micrometers or less, the rate for 
lich it accounts in the area of the plane of incidence of the light of the polarization beam splitter array 1 becomes 1% 
less, and loss of the amount of transmitted lights is very small. The antireflection film which consists of a dielectric 
iltilayer is given to the plane of incidence and the outgoing radiation side of light of the polarization beam splitter 
ray 1. The size of each polarization beam splitter 2-9 is 10x60x1 0mm, therefore the size of the polarization beam 
litter array 1 is 80x60x1 0mm. 

316] Since it is quality-of-the-material glass and a dielectric multilayer compared with the polarizing plate which 
nsists of conventional plastics, such a polarization beam splitter array is excelled in thermal resistance. For example, 
en if it irradiated the polarization beam splitter array directly, aging of performances, such as permeability and 
gree of polarization, did not produce the synchrotron orbital radiation from the xenon lamp of 500W. Therefore, 
len a polarization beam splitter array was used for a projected type liquid crystal display, the light source of high 
wer could be used and it became possible to make a projection screen bright. 

317] Moreover, even if compared with the conventional polarization beam splitter, when thickness and a weight 
jre set to one eighth and used it for a liquid crystal display by arranging eight polarization beam splitters in the shape 
an array, the effect was in small [ of a projection device ], and lightweight-ization. Furthermore, since each 
larization beam splitter was able to be manufactured with glass with small size and did not need to receive large and 
mogeneous ** material, it has reduced cost. 

31 8] As mentioned above, in explanation of this example, if the number of a polarization beam splitter is two or 
3re pieces, the same effect will be acquired. Moreover, a polarization beam splitter array can also be constituted 
ing the polarization beam splitter separated in respect of being perpendicular to a polarization separation side. If it 
tates a polarization beam splitter array centering on the direction of incidence of light in changing the polarization 
rection of the linearly polarized light light which carries out outgoing radiation from a polarization beam splitter 
ray, linearly polarized light light with the desired polarization direction will be obtained. Furthermore, in order to 
se the degree of polarization of outgoing radiation light, you may insert the conventional polarizing plate into the 
tical path of outgoing radiation light. In this case, since light which carries out incidence to a polarizing plate is 
learly-polarized-light-ized beforehand, as for a polarization beam splitter array, it has generating of the heat by the 
sorption of light of a polarizing plate, and the effect of reducing degradation of the performance accompanying it. In 
dition, the polarization beam splitter array of this invention is effective to the device and equipment which use not 
Jy a projected type liquid crystal display but polarization light. 
019] 

ffect of the Invention] As explained above, according to this invention, lightweight and the thin polarization beam 
litter array which can be used as a polarizer with which a performance does not deteriorate even if it irradiates a very 
ong light were able to be obtained. In a projected type liquid crystal display, this polarization beam splitter array 
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ibles use of the high power light source, and can realize high brightness-ization of a projection screen, and there is 
effect also in miniaturization [ of the device or equipment which use polarization light ], lightweight-izing, and low- 
;t-ization further. 



•anslation done.] 
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